a S BET = BET specific surface area obtained from nitrogen adsorption data in the P/P 0 range from 0.05 to 0.20.
b PSD = pore size distribution determined by using the BJH method from the adsorption branch. c V sp = single point pore volume calculated from the adsorption isotherm at P/P 0 = 0.98. The highest adsorption capacity was achieved using an initial arsenic concentration of 1020 mg L -1 . 
Figure S5
The full XPS survey of meso-Al-400, meso-80Al20Mg-400 and meso-Mg-400. 
Figure S12
The full XPS survey of meso-Al-400, meso-80Al20Mg-400 and meso-Mg-400 after adsorption of 400 mg L -1 of (a) As(V) and (b) As(III). Experimental conditions: dose = 0.5 g L -1 , initial pH for As(V) and As(III) adsorption is 3.0 and 7.0, respectively. Figure S13 (a) Al 2p XPS peak of meso-Al-400 before and adsorption of As(V) and As(III), (b) As 3d peak of meso-Al-400 after adsorption of As(V), (c) As 3d peak of meso-Al-400 after adsorption of As(III), (d) Al 2p XPS peak of meso-80Al20Mg-400 before and after adsorption of As(V) and As(III), (e) As 3d and Mg 2p peak of meso-80Al20Mg-400 after adsorption of As(V), (f) As 3d and Mg 2p peak of meso-80Al20Mg-400 after adsorption of As(III), (g) and (h) As 3d and Mg 2p peak of meso-Mg-400 after adsorption of As(V) and As(III), respectively. Experimental conditions: dose = 0.5 g L -1 , initial concentration of As(V) or As(III) = 400 mg L -1 ; initial pH for As(V) and As(III) adsorption is 3.0 and 7.0, respectively.
As shown in Figure S13a and d, for both meso-Al-400 and meso-80Al20Mg-400, the Al 2p peak shifts towards lower binding energy after adsorption of As(V), while the Al 2p peak moves slightly towards higher binding energy after As(III) adsorption. This difference in the Al 2p peak shift after adsorption of As(V) or As(III) over meso-Al-400 and meso-80Al20Mg-400 is likely to be due to the following reasons:
1. The initial pH is different for adsorption of As(V) or As(III) over the samples for the XPS measurement. In this work, the initial pH for As(V) and As(III) adsorption on both meso-Al-400 and meso-80Al20Mg-400 is 3.0 and 7.0, respectively. The initial pH affects the different dominant arsenic speciation, As(V) (H 2 AsO 4 -) and As(III) (H3AsO 3 0 ), which in turn caused the different shift of the Al 2p peak when forming Al-O-As bonds during the XPS measurement.
2. There are various models of surface complexes for the arsenic (including As(V) and As(III)) immobilization on aluminium oxy-hydroxides and other metal hydroxides/oxides. Most publications proved that arsenic can be adsorbed onto variable-charge adsorbent surfaces by inner-sphere complexation (ligand exchange to form chemical bonding) and/or outer-sphere complexation (electrostatic interaction or hydrogen bonding) (Geoderma 2001, 100, 303-319) . The type of sorption mechanism for a particular ion is greatly affected by environmental factors such as pH and ionic strength.
For the inner-sphere surface complex, there are four molecular configurations including bidentate binuclear, bidentate mononuclear, monodentate binuclear and monodentate mononuclear (Geochimica et Cosmochimica Acta 2012, 83, 205-216; Geochimica et Cosmochimica Acta 2001 , 65, 1211 -1217 . For each configuration, acid-base or non-dissociative sorption could be included (Journal of Molecular Structure: THEOCHEM 2006, 762, 17-23; Geochimica et Cosmochimica Acta 2012, 83, 205-216) . The specific mechanism would be elucidated by X-ray absorption spectroscopy (XAS) including EXAFS and XANES. Generally, the adsorption mechanism is considered to be different for As(V) or As(III) immobilized on the aluminium oxides, although there is no consensus on the exact mechanism applied for either As(V) or As(III).
Most publications reported that As(V) predominantly forms inner-sphere bidentate binuclear complexes with the surface of aluminium oxide (Chemosphere 2004 (Chemosphere , 55, 1259 (Chemosphere -1270 Journal of Colloid and Interface Science 2001, 234, 204-216; Environmental Science & Technology 2005, 39, 5481-5487; Environmental Toxicology and Chemistry 2006, 25, 3118-3124; Journal of Colloid and Interface Science 2001, 235, 80-88; Applied Geochemistry 2013, 31, 79-83; Environmental Science & Technology 2011, 45, 9687-9692) , while some papers claimed the inner-sphere monodentate mononuclear complexes (Environmental Science & Technology 2009 , 43, 2537 -2543 and co-existing inner-sphere, hydrogen bond and electrostatic interactions would dominate depending on the pH (Journal of Hazardous Materials 254-255 (2013) 301-309; Environmental Science & Technology 2006, 40, 7784-7789; Environmental Science & Technology 2005, 39, 3571-3579; Microporous and Mesoporous Materials 2014, 198, 101-114; Geochimica et Cosmochimica Acta 2008 , 72, 1986 -2004 Because of the different kinds of surface complexes obtained through chemical bonding (innersphere configurations) and possible discernable intervention from electrostatic outer-sphere complexes, the XPS peak shift is likely different between As(V) at pH 3.0 and As(III) at pH 7.0, even if the As(V) and As(III) species are chemisorbed onto the surface of meso-Al-400 and meso-80Al20Mg-400 forming , initial concentration of As(V) or As(III) = 400 mg L -1
; initial pH for As(V) and As(III) adsorption is 3.0 and 7.0, respectively. Figure S15 Effect of the adsorbent dose on the As(V) adsorption capacity of meso-Al-400. The mass of meso-Al-400 was 0.02 g, the initial pH was 3.0 ± 0.1 and the initial As(V) concentration is 420 mg L -1
. The volume of As(V) solution was varied from 10 to 100 mL, resulting in the dose ranging from 0.2 g L -1 to 2.0 g L -1 .
Please note that the adsorbent dose was 0.5 g L -1 throughout the work. Figure S15 demonstrates that 0.5 g L -1
is the optimal adsorbent dose with the highest adsorption capacity (260 mg g 
